INTRODUCTION
Open star clusters (OCs) are very important tools in studying the formation and evolution of the Galactic disk and the stellar evolution. The fundamental physical parameters of OCs, e.g. distance, reddening, age, and metallicity are necessary for studying the Galactic disk. The Galactic, radial and vertical, abundance gradient also can be studied by OCs (Hou et al. 2000 , Chen et al. 2003 , Kim & Sung 2003 , Tadross 2003 , Kim et al. 2005 . They are excellent probes of the Galactic disc structure (Janes & Phelps 1994 , Bica et al. 2006 . The strong interest of OCs results come from their fundamental properties. Among the 1784 currently known OCs, more than half of them have been poorly studied or even unstudied up to now, Piatti et al. (2011) . The current paper is thus part of our continuation series whose goal is to obtain the main astrophysical properties of previously unstudied OCs using modern databases. 73% of the clusters under investigation (11 of 15) are lying very near to the Galactic plane (-2.5 o ≤ b ≤ +4.2 o ). The most important thing for using NIR database (2MASS) is the powerful detection of the star clusters behind the hydrogen thick clouds, which are concentrated on the Galactic plane. Kronberger et al. (2006) ; hereafter K06; presented a list of stellar groups, which are not confirmed if they are open clusters or not. used as calibrated clusters for our procedures; they signed by small letter (c) in Table 1 . The photometric and structure properties for the remaining ten clusters have been studied here for the first time.
This paper is organized as follows. In sect. 2, the data reductions have been presented; Star counts and Field-star decontamination are presented in sect. 3 and sect. 4 respectively. In sect. 5, the photometric analysis CMDs is illustrated. The calibration of this work is obtained in sect. 6. The luminosity and mass functions are presented in sect. 7. Dynamical state is introduced in sect. 8. Finally, the conclusion is devoted to sect. 9.
DATA REDUCTIONS
The astrophysical parameters of the investigated clusters are used J, H, and Ks photometry obtained from Two Micron All Sky Survey (2MASS) of Skrutskie et al. (2006) , available at (www.ipac.caltech.edu/2mass/releases/allsky).
2MASS is designed to close the gap between our current technical capability and our knowledge of the NIR Sky. It provides J, H, and Ks band photometry for millions of galaxies and nearly a half-billion stars (Carpenter 2001 here to probe the faint stars of these clusters with more accuracy.
Data extraction has been performed using the known tool of VizieR for 2MASS database. The investigated clusters' data have been downloaded under the following conditions:
• The clusters' data extracted at a preliminary radius of about 20 arcmin from their obtained centers, and a nearby control field of the same area should be downloaded as well;
• The clusters should have good images on the Digitized Sky Survey (DSS);
• They should be apparently rich clusters with prominent sequences in their CMDs;
• The photometric completeness limit at J < 16.5 mag is applied on the 2MASS data to avoid the over-sampling at the lower parts of their CMDs (cf. Bonatto et al. 2004 );
• Stars with observational uncertainties in J, H, Ks > 0.20 mag have been eliminated;
• Membership criteria are adopted for the location of the stars in the CMD curves within 0.10 -0.15 mag around the ZAMS, Claria & Lapasset (1986) .
STAR COUNTS

Cluster center's determination
A cluster's center is defined as the center of the cluster's mass or the location of the maximum stellar density (the number of stars per unit area in the direction of the cluster). The cluster center (α, δ) has been estimated as explained in details in Tadross (2005) . All the clusters' centers in the present work are estimated and found in a good agreement with K06 within errors of only few arc seconds.
Clusters' diameters determination
A cluster real diameter can be determined using the radial surface density of the stars of the cluster. The cluster border is defined as the surface which covers the entire cluster area and reaches enough stability in the background density, i.e. the difference between the observed density profile and the background one is almost equal zero; for more details see Tadross (2005) . It is noted that the determination of a cluster radius is made by the spatial coverage and uniformity of 2MASS photometry which allows one to obtain reliable data on the projected distribution of stars for large extensions around the clusters' center, Bonatto et al. (2005) . Although the spatial shape of the cluster may not be perfectly spherical, the fitting of King (1962) model has been applied to derive the cluster limited radius and the core radius as well. Fig. 1 represents an example to derive the cluster's radius of Patchick 89. On the other hand, knowing the cluster's total mass (Sec. 7), the tidal radius can be given by applying the equation of Jeffries et al. (2001):
(1) 
FIELD-STAR DECONTAMINATION
Usually, field stars contaminate the CMDs of a cluster, particularly at faint magnitudes and red colors. Most clusters are located near the disk or/and the bulge of the Galaxy and shows crowded contaminated main sequences. These contaminated stars are always seen as a vertical redder sequence parallel to the cluster's main sequence. CMDs of such clusters surely contain field stars that might lead to artificial isochrone solutions, i.e. one can always "fit" isochrones to such CMDs. Therefore, field-star decontamination must be used to define the clean CMDs and get better isochrone fitting. To achieve this, where at low latitudes the field stellar population is not homogeneous, a ring around the cluster with a radius four times the cluster limited radius is used as a nearby control field. From the comparison of the CMDs of such a cluster and its control field for a given magnitude and color range, we have counted the number of stars in a control field and subtracted this number from the cluster's CMDs. It can be noted that, for a good separated cluster, the mean density of the control field is always less than the central region of the cluster.
PHOTOMETRIC ANALYSIS (CMDS)
CMDs are established for the stars inside radii of 1 ′ , 2 ′ , 3 ′ etc. from the optimized coordinates of the centers of the clusters under investigation. We have fitted the new theoretical isochrones computed with the 2MASS J, H and K S filters (Bonatto et al. 2004 , Bica et al. 2006 ) to derive the cluster parameters. The simultaneous fittings were attempted on the J ∼ (J − H) and K S ∼ (J − K S ) diagrams for the inner stars, which should be less contaminated by the background field. If the number of stars are not enough for an accepted fitting, the next larger area is included, and so on. In this way, different isochrones of solar metallicity (Z = 0.019) The observed data has been corrected for interstellar reddening using the coefficients ratios AJ AV = 0.276 and AH AV = 0.176, which were derived from absorption rations in Schlegel et al. (1998) , while the ratio AK S AV = 0.118 was derived from Dutra et al. (2002) . Therefore 
CALIBRATION OF THE PRESENT WORK
The main parameters of known previously studied the five clusters (Juchert 9, Kronberger 1, ADS 13292, Teutsch 30 and Teutsch 51) have been re-estimated in the present work and compared with those taken from Fig. 3 represents comparisons of the present main results (distance moduli, ages and color excesses) with the previous ones of K06. It is clearing that the derived parameters are reasonable and very close to the published ones, which indicates that our reduction procedure in using 2MASS database is very reliable.
LUMINOSITY AND MASS FUNCTIONS
The luminosity function (LF) gives the number of stars per luminosity interval, or in other words, the number of stars in each magnitude bin of the cluster. It is used to study the properties of large groups or classes of objects, such as the stars in clusters or the galaxies in the Local Group.
In order to estimate the luminosity function, firstly we should count the observed stars in terms of absolute magnitude after applying the distance modulus. The magnitude bin intervals are selected to include a reasonable number of stars in each bin and for the best possible statistics of the luminosity and mass functions. From LF, we can infer that massive bright stars seem to be centrally concentrated more than low masses and fainter ones (Montgomery et al. 1993) .
As known the LF and mass function (MF) are correlated to each other according to the Mass-luminosity relation. The accurate determination of both of them (LF & MF) suffers from some problems e.g. the field contamination of cluster members and the observed incompleteness at low-luminosity (or low-mass) stars, which may affect even poorly populated, relatively young clusters (Scalo 1998) . On the other hand, the properties and evolution of a star are closely related to its mass, so the determination of the initial mass function (IMF) is needed, that is an important diagnostic tool for studying large quantities of star clusters. IMF is an empirical relation that describes the mass distribution (a histogram of stellar masses) (1998) defined the IMF in terms of a power law as following:
where dN dM is the number of stars of mass interval (M : M +dM ) within a specified volume of space, and α is a dimensionless exponent. The IMF for massive stars (> 1 M ⊙ ) has been studied and well established by Salpeter (1955) , where α = 2.35. This form of Salpeter shows that the number of stars in each mass range decreases rapidly with increasing mass, see Fig. 4 .
The mass of each star in the investigated clusters has been estimated from a polynomial equation developed from the data of the solar metal abundance isochrones (absolute magnitudes vs. actual masses) at a specific age of each cluster individually. The summation of multiplying the number of stars in each bin by the mean mass of that bin yields the total mass of each cluster.
DYNAMICAL STATE
The relaxation time (T R ) of a cluster is defined as the time in which the cluster needs from the very beginning to build itself and reach the stability state against the contraction and destruction forces, e.g. gas pressure, turbulence, rotation, and the magnetic field (cf. Tadross 2005) . T R is depending mainly on the number of members and the cluster radius and the mean total mass. It can be given in the next equation:
where N is the number of the cluster members, R h is the radius containing half of the cluster mass in parsecs, and m is the average mass of the cluster in solar unit (Spitzer & Hart 1971) . Using the above equation we can estimate the dynamical relaxation time of each cluster and compare it with its age. If the cluster's age is found greater than its relaxation time, then the cluster was dynamically relaxed, and vice
CONCLUSIONS
Our analysis has been applied for estimating the astrophysical parameters of some new discovered stellar groups according to K06. Hence, ten really open star clusters have been detected, which have real stellar density profiles with IMF slopes around the Salpeter's (1955) value. Also, the ages of these clusters are found to be greater than their relaxation times that infer that these clusters are dynamically relaxed indeed.
All parameters of the investigated clusters are listed in Table 2 , and the CMDs of each cluster are shown in Fig. 5 .
Fig. 5
Color-magnitude diagrams of the clusters under investigation. Filled and empty circles de- 
